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Description 

COOPERATIVE KEYBOARD AND 
TOUCHPAD CONTROL METHOD 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to computer, and more 

specifically, to a computer having keyboard and touchpad 
input devices. 

[0003] 2. Description of the Prior Art 

[0004] Computer input devices are constantly being developed 
and refined to simplify the human-machine interface. 
Mice, drawing palettes, and touchpads to name a few have 
all been developed to allow usersconvenience beyond that 
found in a typical keyboard. As using multiple input de- 
vices is the norm, making these devices work together 
harmoniously is vital. 

[0005] Managing operation of a touchpad input device with a 

computer is well known. US patent 5,327,161 to Logan et 



al., which is included herein by reference, teaches this in 
detail. Managing cooperation of a touchpad with a key- 
board is less developed, but equally important. 
[0006] Conventionally, cooperative operation of a touchpad-type 
input device with a keyboard has been either unmanaged 
or controlled somewhat by a hot key. Unmanaged input 
simply has both the touchpad and keyboard responsive to 
input at all times. Regarding hot key controlled input, 
please refer to Fig.l illustrating a state-of-the-art note- 
book computer 10. The computer 10 includes a keyboard 
12, a touchpad 14 complete with mouse-style support 
buttons 16, a display 18, and a hot key 20. All of these 
components are installed into a housing 24. Naturally, the 
computer 10 includes internal electronics 22 such as a 
central processing unit (CPU), a random access memory 
(RAM), and a hard drive for realizing functional operation 
including control of the keyboard 12 and touchpad 14. 
Alternatively, an external touchpad 26 can be connected 
by way of a wired or wireless connection 28 (although this 
type of touchpad is more commonly used in desktop 
computers). Activation of the touchpad 14, 26 and its as- 
sociated buttons is toggled byway of the hot key 20. 
When a user is working exclusively with the keyboard 12, 



they may wish to press the hot key 20 to turn off the 
touchpad 14, 26 to avoid accidental input. Subsequently, 
when the user decides that they want to use the touchpad 
14, 26 or its buttons, they simply press the hot key 20 
again to turn them on. 
[0007] The main problem that the hot key 20 solves is that of ac- 
cidental input via the touchpad 14, 26. That is, while typ- 
ing with the keyboard 12, the user may accidentally trig- 
ger the touchpad 14, 26 which usually results in moving 
the cursor to an undesired location or executing an unde- 
sired operation. In addition, the touchpad 14, 26 cannot 
discriminate between a human finger and a loose sleeve 
cuff or wristwatch, making this situation even more ag- 
gravating to the user. While the hot key 20 does indeed 
prevent such unintended touchpad input, it does so in a 
way that further inconveniences the user. For example, 
the user may forget that the touchpad 14, 26 has been 
turned off and then attempt to use it only to have to hit 
the hot key 20 after realizing that the touchpad 14, 26 is 
unresponsive. On the other hand, the user may assume 
that they have already turned off the touch pad 14, 26, 
only to unintentionally execute a program moments later. 
At first glance, the hot key solution may appear suitable, 



however, such a solution introduces new problems. 
[0008] Currently, cooperative control of a touchpad and key- 
board, when provided, relies mainly on a hot key. 
Summary of Invention 

[0009] it is therefore a primary objective of the claimed invention 
to provide a cooperative keyboard and touchpad control 
method to automatically facilitate intuitive user input. 

[0010] Briefly summarized, the claimed invention includes de- 
tecting for an event of at least a key of a keyboard. Such 
key events include a make event executed when a key is 
depressed, a break event executed when a key is released, 
and a repeat event executed while a key is depressed for 
longer than a repeat threshold time. The claimed inven- 
tion further includes deactivating the touchpad upon de- 
tection of the make event, deactivating the touchpad upon 
detection of the break event when the touchpad is not re- 
ceiving input, and reactivating the touchpad immediately 
after a deactivation interval has elapsed. The touchpad is 
normally activated, and temporary deactivation is followed 
by reactivation. 

[0011] According to the claimed invention, a computing device 

comprises a housing, a processor including a timer, and a 
memory fixed in the housing, a keyboard connected to the 



processor, a touchpad connected to the processor, and a 
program stored in the memory and executable by the 
processor for performing the claimed method. 

[0012] it j S an advantage of the claimed invention that the touch- 
pad is conditionally and temporarily deactivated, and 
manualtoggling of a hot key is not required. 

[0013] These and other objectives of the claimed invention will 

no doubt become obvious to those of ordinary skill in the 

art after reading the following detailed description of the 

preferred embodiment that is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0014] pig.l is a perspective view of a prior art notebook com- 
puter. 

[0015] Fig. 2 is block diagram of a computer according to the 
present invention. 

[0016] pig. 3 is a schematic diagram of an operation of the con- 
trol program of Fig. 2. 

[0017] Fig. 4 is a flowchart of an event procedure according to the 
present invention. 

[0018] Fig. 5 is a flowchart of a timer event according to the 
present invention. 

[0019] Fig. 6 is a timing diagram according to Fig. 3-5. 



Detailed Description 

[0020] pig. 2 illustrates the main blocks of a computer 30 capable 
of performing the present invention method. Minor blocks 
and sub-blocks are well known in the art and omitted for 
clarity. The computer 30 includes a processor (e.g. CPU) 
32, a memory 34, and a display device 36. The processor 
32 includes a timer (counter) 38, however this device may 
also be supplied outside the processor 32. The memory 
34 can be a random-access memory, such as SDRAM or 
flash memory, or a read-only memory. The memory may 
be external to the processor 32 as depicted or may be a 
memory internal to the processor. Further provided to fa- 
cilitate user input/output are several peripheral devices: a 
keyboard 40, a touchpad 42, and another device 44 (e.g. 
mouse). A control program 46 is provided in the memory 
46 for controlling operations of the keyboard 40 and 
touchpad 42 according to the present invention method. 
The computer 30 can be provided in a compact notebook 
housing such as that shown in Fig.l, as a larger desktop 
computer, or as a small handheld device (i.e. PDA, mobile 
phone). As a whole, the computer 30 is capable of per- 
forming a wide variety of operations and computations. 

[0021] The keyboard 40 comprises multiple keys (see Fig.l for 



example) and outputs a digital signal to the processor 32 
corresponding to key states. This can be realized by, for 
example, the well-known keyboard basic input output 
system (BIOS), although other methods are not excluded. 
The keyboard 40 is capable of generating three events at 
the processor 32: (1) a make event generated at the in- 
stant that a key of the keyboard 40 is depressed, (2) a 
break event generated at the instant a key is released, and 
(3) a repeat event generated after a key is held down for 
longer than a repeat threshold time. In the following a 
single key is discussed, as the effect of multiple keys be- 
ing depressed simultaneously or sequentially is equivalent 
to a single key being depressed according to the principle 
of superposition. 
[0022] The touchpad 42 is of a standard variety and may include 
specialized supporting buttons, such as those used to 
emulate mouse input. The touchpad 42 can be a wired or 
wireless device such as touchpads 14, 26 illustrated in 
Fig.l. The touchpad 42 utilizes an electrode grid or other 
device to output a position or movement signal to the 
processor 32 for interpretation. Irrespective of the inner 
workings, the touchpad 42 allows a user to sweep a finger 
or stylus across its surface to generate the position or 



movement signal. In the following, the touchpad 42 is ac- 
tive (turned on) by default, and temporarily deactivated 
(turned off) according to the present invention method. 

[0023] Cooperative operation of the touchpad 42 and the key- 
board 40 is achieved by the control program 46. Please 
refer to Fig. 3 showing a schematic diagram of operations 
of the control program 46. As mentioned, the keyboard 
40 is capable of generating a make event 50, a break 
event 52, and a repeat event 54 at the processor 32. When 
these events are detected, the control program 46 per- 
forms the following: 

[0024] on the make event 50: turn OFF the touchpad 42, turn ON 
the timer 38; 

[0025] on the break event 52: turn OFF the touchpad 42, turn ON 
the timer 38; 

[0026] on the repeat event 54: turn ON the touchpad 42, turn 

OFF the timer 38; 
[0027] on timer 38 expiry: turn ON the touchpad 42. 

[0028] As the touchpad 42 may be in use during any of these 

events, execution of the break event 52 is conditional on 
the touchpad 42 not outputting position/movement sig- 
nals. That is, when the touchpad 42 is being operated by 
the user, the break event 52 does not turn off the touch- 



pad 42 and does not turn on the timer 38. The timer 38 
expiry event can be realized by counting for a predeter- 
mined deactivation interval. When the deactivation interval 
is reached, the timer 38 turns on the touchpad 42. The 
deactivation interval can be set to one value or set to dif- 
ferent values depending on whether the make event 50 or 
break event 52 occurs. 
[0029] please refer to Fig. 4 illustrating a flowchart that further 
defines operation of the control program 46 performing 
the present invention method. Such a flowchart can be 
readily converted into a program of a suitableprogram- 
ming language (i.e. C, assembly language) and then com- 
piled into executable code by one skilled in the art. The 
procedure illustrated in Fig. 4 is executed on the make, 
break, and repeat events 50, 52, 54. In step 100, key 
states of the keyboard 40 are detected. If a key press is 
detected in step 100, then step 102 determines if there is 
user input at the touchpad 42. When no user input is de- 
tected at the touchpad 42, step 104 is determines if the 
timer 38 is already on. Upon determination that the timer 
38 is off, step 106 is executed. Step 106 turns the touch- 
pad 42 off and turns the timer 38 on. Next, step 108 de- 
termines if the break event 52 is responsible for execution 



of this procedure. If the break event 52 has occurred, step 
110 (like step 102) determines if there is user input at the 
touchpad 42. Finally, if the touchpad 42 is not being used 
for input, step 112 turns off the touchpad 42 and turns on 
the timer 38. The procedure of Fig. 4 evaluates conditions 
for turning the touchpad 42 off and accordingly turning 
the timer 38 on, and is independent of timer code. 

[0030] pig. 5 illustrates flowchart of a periodically executed timer 
procedure performed in conjunction with the procedure of 
Fig. 4. The procedure of Fig. 5 could be called by a timer 
interrupt. In step 200, the procedure determines if the 
timer 38 on. If the timer 38 is found to be on, step 202 
increments the timer count. Then, step 204 checks if the 
touchpad 42 deactivation interval has been reached. When 
the deactivation interval has been reached, i.e. the timer 
38 has elapsed, step 206 activates the touchpad 42 and 
resets the timer 38. Together the procedures of Fig. 4 and 
Fig. 5 realize the operations of the control program 46 as 
illustrated in Fig. 3. 

[0031] pig. 6 illustrates a timing diagram of the result achieved by 
the present invention method. As can be seen, the make 
event 50 or break event 52 turns off the touchpad 42 for 
the deactivation interval. Once the deactivation interval 



has elapsed, the touchpad 42 is reactivated. Fig. 6 shows 
how activation of the touchpad 42 and deactivation of the 
timer 38 by the repeat event 54 depends on the lengths of 
the repeat threshold time and the predetermineddeactiva- 
tion interval of the touchpad 42. When the repeat thresh- 
old time is shorter than the deactivation time, the repeat 
event 54 reactivates the touchpad 42 and turns off the 
timer 38. Oppositely, when the repeat threshold time is 
longer than the deactivation time, the timer reactivates 
the touchpad 42. As such, depending on the specific ap- 
plication, either detecting the repeat event 54 or the acti- 
vation of the timer 38 on the make event 50 may be omit- 
ted. In addition, the repeat threshold and the deactivation 
interval may be one and the same. Finally, in Fig. 6, the 
conditional deactivation of the touchpad on the break 
event 52 is shown by dashed line 90. 
[0032] a touchpad and keyboard can be used in combination ac- 
cording to five main scenarios, all of which the present in- 
vention addresses. The first scenario is keyboard use only, 
in which accidental touchpad use is undesirable. Here, 
turning off the touchpad 42 for the deactivation interval 
upon a key press or release prevents unwanted input 
though the touchpad (e.g. shirt sleeve brushing the 



touchpad). So, during typing where multiple keys are de- 
pressed and released continuously, the touchpad 42 re- 
mains effectively inactive. The second scenario is touch- 
pad use only. Since the present invention leaves the 
touchpad 42 turned on by default, uninterrupted touch- 
pad use is possible. The third scenario is a transition from 
typing to touchpad use. As the user moves his hand from 
the keyboard 40 to the touchpad 42, the deactivation in- 
terval expires and the touchpad 42 becomes activated and 
ready to accept input. The fourth scenario is a transition 
from touchpad use to typing, which the present inven- 
tionaccommodates. Finally, the fifth scenario is simulta- 
neous touchpad and keyboard use. The fifth scenario is 
facilitated by the resulting action of the break event 52 
being dependent on if the touchpad 40 is in use. The 
present invention computer 30 and method as executed 
by the program 46 as described addresses these combi- 
nation scenarios better than the prior art hot key ap- 
proach, which tends to make combined touchpad and 
keyboard use inconvenient. 
[0033] | n contrast to the prior art, the present invention auto- 
matically deactivates a touchpad according to keyboard 
keys being depressed, held depressed, and released. As a 



result, the present inventioneliminates the need for a 
manually activated hot key and offers improved conve- 
nience over such approach. 
[0034] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



